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EFFECT OF
FEED UPON THE QUALITY OF MILK.
JAMES WILSON. G. E. PATRICK,
d . A. k e n t , Chemist.
C. F. CURTISS.
T he teachings of some of our prominent agricultural 
chemists upon this subject— teachings which have received 
wide circulation only so recently that they w ill be new to 
most of our readers— may be stated as follow s:
First, In general— that while quantity of m ilk is largely 
dependent upon the kind of feed consumed, quality (i. e. 
composition) is almost independent of i t ; in other words that 
the quality of m ilk cannot be materially changed by varying 
the kind or composition of the feed.
Second, In detail— that neither the [percentage of fat nor 
o f total solids in the m ilk is materially influenced by the kind 
or the composition of feed consumed ; that these percentages 
are fixed by the constitution or individuality o f each animal, 
and so firmly fixed that to change them to any considerable 
extent and for any length of time, by feeding, is impossible.
Furthermore, as a corollary to the above: that when by 
change of feed a larger gross yield of butter is obtained from 
a herd or cow, it is not due in any considerable degree to 
increased richness of the milk, but almost entirely to the 
larger yield of milk. These teachings are so at variance with 
the usual belief of dairymen that without definite references 
or quotations the correctness of the above presentation of this 
modern doctrine might be questioned; hence the following 
quotations:
From Prof. G. H. Whitcher, in Bulletin No. 9, of the New 
Hampshire Experiment Station : “ I feel warranted in saying 
that a g ivenanim al by heredity is so constituted that she w ill 
give m ilk of certain average composition ; by judicious or
1
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injudicious feeding the amount of milk daily may be very 
largely varied, but the quality of the product w ill be ch iefly  
determined by the individuality of the cow. * * * And 
the man who starts out to increase the fat in milk by simply 
changing the food has, in my opinion, a very difficult task to 
perform. * * * Quantity is the result of food influence. 
Quality is the result of the make-up of the animal.”
From Dr. S. M. Babcock, in R ural New Yorker, of 
July 18, 1891 :* “ My opinion is that the quality of m ilk so 
far as it is measured by the per cent of fat depends almost 
entirely upon the individual peculiarities of the animal, and 
so long as sufficient nutriment is supplied and consumed, very 
little upon the kind of food. * * * I do not believe that 
the individual character of any animal so far as it is mani­
fested in the quality of inilk, can be materially changed by the 
kind of food. * * * External conditions, which often 
are not apparent, seem to have a greater influence upon the 
richness of m ilk than the kind of feed. This is shown by the 
fact that the daily variations in the per cent of fat, in m ilk 
from the same cow, when no changes have been made in the 
ration, are often greater than occur when a radical change o f 
food is made. * * * Feeding experiments conducted 
with a number of animals usually show that they are affected 
differently by a change of ration. W ith some cows the m ilk 
may contain the same per cent of fat as before the change 
w ith others, it may be richer, and with others poorer.”
Are these teachings true ? Is it true in general that the 
kind of feed a cow eats has no influence worth speaking o f  
upon the quality of her m ilk? Have dairymen been altogether 
mistaken for these many years, in their beliefs upon this 
subject?
Is it true that ihe farmer who feeds highly nitrogenous 
mill-feeds and by-products in the endeavor to keep his m ilk 
up to the legal standard of quality (in states which fix a 
standard by law), attains no nearer to that end than does his- 
neighbor who, having the same breed of cows, feeds only 
corn and cob meal and timothy ?
♦In the same number of the Rural Mr. John Gould quotes Prof. Armsby in these- 
words: “The qua'ity of milk that a cow will give is determined by breed and individ­
uality, and the amount she will give is determined by h» r feed.” Whether this is- 
correctly quoted from Prof Armsby, or when he wrote it we cannot say.
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The writers of this article do not believe that these things 
are true, as general statements applying to the cows of Iowa. 
T hat there may be cows to which they apply we do not deny, 
although we cannot yet say we have found any such. It may 
possibly turn oat that in certain breeds, quality of m ilk is less 
affected by feed than in others; and it is more than probable 
that in the later months of m ilk-giving the quality o f milk is 
less amenable to food influence than in the earlier months. But 
that the teachings above quoted are true of cows in general, 
and of m ilk production in general, we do not b elieve; nor 
does this statement carry with it, as some writers would 
imply, the belief that a Holstein cow can be so fed as to pro­
duce Jersey milk, or a Jersey so fed as to produce Holstein 
milk. Such extreme illustrations have no bearing upon the 
question whether “ material”  changes in the quality of m ilk 
can be effected by change of feed. T he present writers 
believe that such changes can be effected in that way ; and 
that this can be done when both feeds are highly digestible, 
well relished and liberally fed.
This belief is based in part upon the experiment here to be 
recorded; of which the results may be summarized thus :
1. T he kind of food had a decided and material effect upon 
the quality of milk produced, as regards percentage o f fat 
and solids. T he rations compared produced an average 
difference o f over one-half a pound of fat and nearly three- 
quarters of a pound of solids, per 100 pounds of milk.
2. Change o f feed influenced the quality of m ilk consider­
ably more than it did the quantity. Where one ration pro­
duced twenty-seven per cent more butter fat (gross yield) 
than the other, the increase in milk-flow was only eight per 
cent. Two-thirds of the increase in gross yield of butter fat 
was due to improved quality of milk, and only one-third to 
increased quantity.
3. T he ratio of fat to “ solids not fa t,”  was considerably 
modified by change of feed. Under one feed the ratio aver- 
aged 396:1000; and under the other, 457:1000.
3
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T H E  E X P E R IM E N T .
F e e d s .
The foods compared w ere: Corn and cob meal, and sugar 
meal. Sugar meal is the name applied to a by-product in the 
manufacture of glucose. That used by us was obtained from 
the glucose works at Marshalltown, la ., owned by the Fir- 
menich Manufacturing Company. Its cost at Marshalltown 
was $16.00 per to n ; which is at the rate of forty-five cents 
per fifty-six pounds.
The chief differences shown by analysis are the much 
higher percentages of albuminoids and lat in the sugar meal, 
together with lower percentages of carbhydrates and moisture.
T he coarse fodders were corn fodder and clover hay.
T he daily rations per cow during the periods 1 and 2 were 
the following :
Coro and Cob Meal Ration. Sugar Meal Ration.
12^ pounds Corn and Cob Meal. 10 pounds Sugar Meal.
12 “ Corn Fodder 12 “ Corn Fodder.
4 “ Clover Hay 4 “ Clover Hay.
For period 3 the corn and cob meal was increased to thir­
teen pounds, to give that feed a greater advantage ; otherwise 
the amounts remained the same as in periods 1 and 2.
The grain and hay were eaten clean ; the corn fodder left 
was weighed back and deducted.
T h e  Cows.
T hey were four in number, of the following breeds, ages> 
dates of last calving and approximate live weights :
Cow 21— Grade Shorthorn ; six to ten years old (dehorned); 
weight, 950 pounds ; calved February 8, 1891.
A n a l y s is  o f  t h e  F e e d s  C o m p a r e d ,
Corn and 
Cob Meal. 
Per Cent.
Sugar
Meal.
Per Cent.
Moisture...................................
Crude Ash...............................
Fat (ether extract)...................
Carbhydrates (N-free extract)
Crude Fiber..............................
Crude Protein (N x 6y ) ..........
True Albumino 
Albuminoid N x ..............
[8.13] [20.26] 
100.00 100.00
13.37
1.43
2.81
65.99
8.03
8.37
6,10
1.17
11.16
52.66
8.64
20.27
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Cow 22— Grade Shorthorn; twelve years old ; weight, 
1,150 pounds ; calved March 8, 1891.
Cow 33— Grade Shorthorn ; six to ten years old (dehorned); 
.weight, 875 pounds ; calved March 3, 1891.
Cow 65— Grade Holstein ; four years o ld ; weight, 1,050 
pounds; calved February 26, 1891.
The cows were fed in pairs. Nos. 21 and 22 had the corn 
and cob meal ration during period 1, the sugar meal ration 
during period 2, and corn and cob meal again in period 3. 
Nos. 33 and 65 had the same feeds in different order; namely, 
sugar meal first, then corn and cob meal, then sugar meal 
again in period 3.
T he rations were fed for a week before the beginning of 
period one ; and of the ten day interval between the succeed­
ing periods, the first three or four days were taken for chang­
ing rations, leaving six or seven days of the new ration before 
the beginning of the period.
Each period lasted twenty-one days. T he cows were 
weighed on three successive days every two weeks during the 
experiment. Variations in weights were no greater than 
usually appear in live weights of such animals, and did not 
surely indicate either gain or loss.
Table I shows the feed consumed by each cow during each 
of the periods.
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T a b l e  N o  i .— F e e d s  E a t e n , E a c h  P e r io d  21 D a y s .
C
or
n 
an
d 
C
o
b 
M
ea
l,
 
lb
s
S
ug
ar
 
M
e
al
, 
lb
s.
Co
rn
 
F
o
d
d
e
r,
 
lb
s.
C
lo
ve
r 
H
a
y
, 
lb
s. Daily Grain Ration for each of 
the two cows.
Period 1
Cow 21
Cow 22
257)*
257}*
212
201
82
81
12}* lbs Corn and Cob Meal
Cow 33 
Cow 65
210
210
206
209
78
84 10 lbs Sugar Meal
Period 2 ■
Cow 21 
Cow 22
210
210
218
210
84
84 10 lbs Sugar Meal
Cow 33 257 H 
Cow 651 257}*
208
196
84
84 12)* lbs Corn and Cob Meal
Period 3 •
Cow 21 
Cow 22
273
273
230
217
84
84 13 ibs Corn and Cob Meal
Cow 33 
Cow 65
210
210
218
191
84
84
10 lbs Sugar Meal
T h e feed consumed by each animal is seen to have varied 
but little in the different periods, excepting the corn and 
cob meal which was in period 3 purposely increased a trifle.
Tables II, III, IV  and V  exhibit the m ilk record of each 
cow separately, including the yield of milk solids and fat as 
found by analysis.
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T a b l e  I I .—Cow ai. G r a d e  S h o r t h o r N; 6 T o  to Y e a r s  OtD (d e h o r n e d );
C a l v e d  F e b . 8, 1891.
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F
a
t 
to 
S
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id
s 
n
o
t 
F
a
t.
Period 1. 
Corn and Cob 
Meal.
Length of Period, 
21 Days: March 22 
to A p r i l  11 , in­
clusive.
First 7 Days 
Next 7 “ 
tt t«
227.00
211.75
192.50
3.40 
3.50
3.40
11.62
11.57
11.50
772
740
6.65
26.38
24.50
22.14
Means and Totals 21 Days. 631.25 3.43 11.57 21.67 73.02 422.0:1000
Period 2. 
Sugar Meal.
Length of Period, 
21 Days: April 21 
to May U , in ­
clusive.
First 5 Days 
Next 6 “
“ 6 “
“ 4 “
162.50
184.50 
177.00
117.50
4.00 
4.10 
4.05
4.00
12.21
12.72
12.67
12.46
6.50
7.56
7.17
470
19.84
23.47
22.43
14.64
Means and Totals 21 Days. 641.50 4.04 12.53 25.93 80.38 4762:1000
Period 3. 
Corn and Cob 
Meal.
Length of Period, 
21 Days: May 20 to 
June 9, inclusive.
First 6 Days 
Next 6 “
“ ft n
“ 4 “
169.00
166.50
126.50 
97.00
3.30
3.22
2.95
3.40
13.01
11.85
11.61
11.96
5.58
5.36
3.73
3.30
20.30
19.73
14.69
11.60
Means and Tolals 21 Days. 559.00 3.22 11.86 17.97 66.32 371.7:1000
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T a b l e  I I I .— C o w  22. G r a d e  S h o r t h o r n ; 12 Y e a r s  O l d ; C a l v e d  M a r c h  8, 1891.
M
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Period 1 . 
Corn and Cob 
Meal.
Length of Period, 
31 Days: March 22 
to A p r i l  11, in­
clusive.
First 7 Days 
Next 7 “
“ 7 “
218.25
199.00
187.50
3.50
3.65
3.55■
11.99
11.92
11.94
7.64
7.20
6.66
26.17
28.72
22.39
Means and Totals 21 Days. 604.75 3.57 11.95 21.56 72.28 425.1 :1000
Period 2. 
Sugar Meal.
Length of Period, 
21 Days: April 21 
to M ay 1 1 , in- 
clusive.
First 5 Days 
Next 6 “
“ 6 “
“ 4 “
145.00
175.00
159.50
102.50
3.80
3.80 
3.90 
4.25
12.22
12.39
12.59
12.77
5-51
6.65
6.22
4.36
17.72
21.68
20.08
13.09
Means and Totals 21 Days. 582.00 3.91 12.37 22.74 72.57 456.3:1000
Period 3. 
Corn and Cob 
Meal.
Length of Period, 
21 Days: May 20 to 
June 9, inclusive
First 6 Days 
Next 6 “
*4 g ((
“ 4 “
156.50 
153.00
124.50 
93.00
3.30
3.30 
3.50 
3.45
12.16
11.96
12.01
12.04
5.16
5.05
436
3.21
19.03
18.30
14.95
1 1 .20 '
Means and Totals 21 Days. 527.00 3.37 12.05 17.78 63.48 389.1:1000
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T a b l e  IV .— C ow  33. G r a d e  S h o r t h o r n ; 6 t o  10 Y e a r s  O l d  (D e h o r n e d );
C a l v e d  M a r c h  3, 1891.
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Period 1. 
Sugar Meal. '
Length of Period, 
21 Days: March 22 
to A p r i l  1 1 , in­
clusive.
First 7 Days 
Next 7 “
tt 7 tt
259.00
248.25
246.25
4.07
3.90
3.95
12.65
12.34
12.29
10.54
9.08
9.72
32.76
30.64
30.27
-
Means and Totals 21 Days. 753.50 3.97 12.43 29-94 93.67 409.8:1000
Period 2. 
Corn and Gob 
Meal.
Length of Period, 
21 Days:  April 21 
to May 11, i n ­
clusive.
First 5 Days 
Next 6 “
“  6 “  
i i  £  14
142.00
1X4.50
177.50
107.50
3.45 
3 00
5 . 10
3.10
11.75
11.47
11.27
11.32
4-90 
5.24
5-50 
333
16.68
20.02
20.00
12.19
Means and Totals 21 Days. 601.50 3.15 11.45 18-97 68.89 380-0:1000
Period 3. 
Sugar Meal.
Length of Period, 
21 Days: May 20 to 
June 9, inclusive.
First 0 Days 
Next 6 “
“ 5 “
.. 4 ..
158.50
160.00
188.00
104.00
3.80 
3.75
3.80 
4.15
12.01
12.08
12.16
12.51
0 02
600
5-24
4-32
19.04
19.33
•16.78
13.01
Means and Totals 21 Days. 560.50 3.85 12.16 21-58 6S.16 403.3:1000
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'Ta b l e  V.— C o w  65. 6 r a d e  H o l s t e i n  ; F o u r  Y e a r s  O l d  ; C a l v e d  F e b . 26, 1&9I.
M
il
k
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! 1
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S
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id
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R
at
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F
a
t 
to 
S
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d
s
 
no
t 
F
a
t.
Length of period, First 7 days. 166.50 4.07 13.20 6.77 21.98
Period 1.
21 days: March Next 7 •' 161.50 4.20 13.27 6.78 21.43
Sugar Meal. elusive.
“ i “ 159.50 4.20 13.34 670 21.28
Means and Totals.. 21 days. 487.50 4.15 1327 20.25 64.69 455.6:1000
Length of period, First 5 days. 91.0 3.75 12.85 3.41 11.69
Period 2. 21 days : April 21 Next 6 “ 109.50 3.30 12.52 361 13.70
Cori\ SiilJ Cob to May 11, inclus­ “ 6 “ 107.50 3.60 12.77 3.87 13.73
Meil. ive. 71.00 3.40 12.64 2.41 8.97
Means and Totals.. 21 days. 379.00 3.51 12.69 13.30 48.09 382.3:1000
Length of period, First 6 days. 105.50 3.83 12.93 4-04 13.64
Period 3. 21 days: May Next 6 “ 107.00 3.75 13.22 401 14.15
Sugar Meal. 20 to June 9, in­ “ 5 “ 90.00 3.40 13.72 3.06 11.45
clusive. “ 4 “ 72.00 3.95 13.20 2.84 9.50
Means and Totals.. 21 days. 374.50 3.72 13.01 13.95 48.74 401.0:1000
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[The methods of sampling, preserving composite samples 
and analyzing were the same as described on page 29 of 
Bulletin No. 13— briefly as follow s: [daily samples 50 c. c. 
each ; .150 g m .= 2  1-5 grains of corrosive sublimate in each, 
composite sample ; solids determined gravim etrically; fat by 
the Babcock test.]
In period 1 the composite samples were accumulated seven 
days before analyzing ; in subsequent- periods tor four to six 
days, as the tables show.
Attention is especially called, in these tables, to the per­
centages of fat and solids in the different periods ; also to the 
gross yields of fat and solids, in comparison to the gross 
yields of m ilk ; and incidentally to the ratio of fat to “ solids 
not fat”  in the m ilk for the different periods.
Table V I brings together, from the four last tables, the 
totals on m ilk and butter fat from all the cows in each period,, 
and shows the percentage (+) increase or decrease (—)o f yield in 
each period as compared with the preceding. O f course part 
of the decrease is natural shrinkage which must occur, w ith 
greater or less rapidity, on any ration. From the fifteen 
years’ record of a herd o f dairy cows numbering thirty-five- 
to forty-five, Dr. Sturtevant* found the natural decrease in 
m ilk flow for each month from calving to average about nine 
per cent o f the yield of the month preceding. T he rate of 
this natural shrinkage would of course vary under the differ­
ent feeds, especially in the earlier months of lactation ; never­
theless the average figure obtained by Sturtevant w ill be o f  
use to the reader in judging of the actual effects o f  feed  as dis­
tinguished from natural shrinkage.
♦Fifth Annual Beport New York Agricultural Experiment Station.
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>"Yield of M ilk and Butter Pat, with Percentage Increase or 
Decrease of the same, from one period to the next.
134
T a b l e  V I .
P k r io d s .  
Each period 
31 days.
Cow 21. Cow 22.
1. Milk. Butter Fat. Milk. Butter Fat.
On Corn and 
Cob Meal 
Bation. ■CO
cO •
. ro 
^  £>
03 1—1 © -OCO
so0 •
. 03 ^-O
01 —
+ 1-62 P- C t . + 19-66 p- ct. — 3-76 P- ct. + 5-67 p. ct
2.
•On Sugar 
Meal Ra­
tion. O —'1
CO
05 rA 
£
03 • 00 ® »o £ CO 
O l ^
—30-70p. ct. — 9-46 p. ct. —  2181p. ct.
3.
•On Corn and 
Cob Meal 
Bation.
O  £
t-
»  
b- £  
t-H
00 
t-  . 
• 00
rH  ■—<
Cow 33. Cow 65.
1.
On Sugar 
Meal R  a - 
tion.
Milk.
CO ”
Irt £  
t-
Butter Fat.
os £  
o*
Milk.
t— 2 
00 £
Butter Fat.
. ® 
o £oi
—22-26 p. ct. — 34-32 p. ct/CU' 1 / P* Cl. OU*DrtP' Cl.
2.
•On Corn and 
Cob Meal 
Ration.
_ i  CO 
© £  <o
t-
oo£ i l
o
”  ® 
co e,
— 6.81 p, ct. + 13-76p. ct. — 1.19 p. ct. + 4 89 p. ct.
3.
On Sugar  
Meal R a - 
tion.
§  —■1C ^
00O • . W -i Si CS ^ £ Jco-
»o05 rJ\ . 03
co
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As the twenty-one day periods were just a month apart, the 
per cent of shrinkage during the periods may be taken as 
shrinkage per month. Table V I shows that in passing from 
the com  and cob meal to the sugar meal ration the shrinkage 
in milk flow in no case reached nine per c e n t: that 6.8 per 
cent was the highest, 3.8 the next, 1.2 the next, and that in 
one case there was an increase o f 1.6 per cent— the mean of 
the four being 2.54 per cent shrinkage. On the other hand, 
in passing from sugar meal to corn and cob meal the shrink­
age in m ilk flow is seen to have been 9.45, 12.86, 20.17 and 
22.26 per cents respectively; with a mean o f 16.18 per cent 
shrinkage.
As regards gross yield ot butter fat the results as set 
forth in Table V I are still more striking. When sugar 
meal follows corn and cob meal there was in every case an 
increase in yield o f butter fat ranging from 4.9 to 19.6 per 
cent, with a mean of 11. o ; while with corn and cob meal 
following sugar meal there was in every - case a marked 
decrease, ranging from 21.8 to 36.6 per cent with a mean 
of 30.8
Summed up in a few words, Table V I  shows that sugar 
meal following corn and cob meal largely reduced the natural 
shrinkage in m ilk flow, and very materially increased the 
butter fat yield ; that corn and cob meal following sugar meal 
caused a large reduction in m ilk flow, and a very large reduc­
tion in butter fat yield.
The comparison may be simplified, and natural shrinkage 
mainly eliminated, by averaging the yields in periods 1 and 3 
for each cow, and placing this average in comparison with 
her yield for period 2. This is done in Table V II, as regards 
m ilk only.
13
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T a b l e  V II.—M ii.k  Y i e l d s . — P e r io d s  i  a n d
3 A v e r a g e d .
Cows Commencing on Corn and Cob Meal.
On Corn and Cob Meal. On Sugar Meal.
G a i n .
lbs. lbs.
r,___ , ( Mean for _ ( For
Cow -1. .595.1 ( periods 1 and 3 641.0 | period 3
Cow 22..565.9 “ 582.0
lbs.
46.4
16.1
per cent. 
7.80
2.85
Cows Commencing on Sugar Meal.
On Sugar Ileal. On Corn and Cob Meal.
Loss.
lbs. lbs.
00. n( Mean for Anl For Cow OO. . Dot. 0 -r, , , . 0 601 . 5 ^
j Periods 1 and 3. ( Period 2.
Oow 65..431.0 “ 379.0 “
lbs.
55.5
52.0
per cent. 
8.45
12.06
Finally, to obtain a comparison of the milk-producing 
effect of the two feeds, we may take the sum of the yields o f  
all the cows under corn and cob meal, as set down in Table 
V II, and the sum of those under sugar meal, and place them 
side by side, thus :
Corn and Cob Meal Ration. Sugar Meal Ration.
Lbs. Milk. Lbs. Milk.
2141.49. 2311.50.
Ratio..............................100 : 107.9 .
This ratio expresses approximately the relative milk-pro­
ducing effects of the two rations in this experiment.
In Table V III the yields of butter fat are compared ; the 
mean of the yields in periods i  and 3 for each cow being 
placed beside her yield in period 2.
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T a b l e  V III.—B u t t e r  a n d  F a t  Y i e l d s . — P e r io d s
i  a n d  3 A v e r a g e d .
Cows Commencing on Com and Cob Meal.
On Com and Cob Meal. On Sugar Meal.
G a i n .
Cow 21.
lbs.
.19.82 ( Mean for | Periods 1 and 3.
lbs.
25.93 For Period 2.
per cent.. 
30.83
Cow 22. .19.67 i i 22.74 1 4 15.60
Cows Commencing on Sugar Meal.
On Sugar Meal. On Corn and Cob Meal.
Loss.
Cow 33.
lbs.
.25.76 ( Mean for 
( Periods 1 and 3.
lbs.
18.97 For 
Period 2.
per cent. 
26.36
Cow 65. 17.10 «« 13.30 4 i 22.22
Again as was done in the case o f milk, taking the sum o f
the above figures for all the cows under the corn and cob 
meal, and the sum of those under sugar meal, we have :
Corn and Cob Meal Ration. 
Lbs. Fat.
71.76.
Ratio.....................
Sugar Meal Ration.
Lbs. Fat. 
91.53. 
.100 : 127.5.
This ratio may be fairly taken as representing the butter- 
fat producing effect of the two rations, in this particular 
experiment.
T o t a l  M il k  S o l id s .
Here again, as in the case of m ilk and butter-fat yields, 
averaging the yields in periods i and 3, and setting this aver­
age against the yield in period 2, we have the showing in 
Table IX .
15
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T a b l e  I X .— M i l k  S o l id s . — P e r io d s  i  a n d  3
A v e r a g e d .
Cows Commencing on Corn and Cob Meal.
On Corn and Cob Meal. On Sugar Meal.
GAIN.
Cow 21
lbs.
RO ( Mean for 
' ‘ \ Periods 1 and 3.
lbs.
80 38 { -Period’ 21
per cent. 
15.4
Cow 22 .67 .88 72 .57 6.9
Cows Commencing on Sugar Meal.
On Sugar Meal. On Corn and Cob Meal
L O S S .
Cow 33
lbs.
80 91 \ Mean f0r
} Periods 1 and 3.
lbs.
68-89{ Period s.
per cent. 
14 .8
Cow 65 .56 .72 48 .09 15.2
The sums of all the above yields under the respective feeds 
are :
Corn and Cob Meal Ration. Sugar Meal Ration.
Lbs. Solids. * Lbs. Solids.
254.53 290.58.
Ratio..............................100 : 114.
This ratio fairly represents the relative yields of m ilk solids 
under the two feeds.
S o l id s  N o t  F a t .
(i. e. Milk Solids other Than Fat.)
These are milk sugar, casein, albumin and ash. Obtaining 
averages here, as done heretofore with milk, butter-fat and 
total solids, the ratio of the solids not fat under the two feeds 
is found to be :
Corn and Cob Meal Ration. Sugar Meal Ration.
100 : 10!K
From the above comparisons on butter-fat and m ilk solids 
we see that the average gross yield of butter-fat underwent 
three times as great a proportionate change, by change of
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feed, as did the yield of solids not fa t ; and nearly twice as 
great as did the total milk-solids.
Co m p o s it io n  o f  t h e  M i l k — P a r t s  p e r  io o  P o u n d s .
T he percentages o f fat and solids are brought together in 
Table X  (from Tables II, III, IV  and V).
T a b l e  X .
13 9
Percentages of Fat and Solids, as found by analyzing the 
composite samples. [Compiled from Tables II,
III, IV  and V .]
O n  C o r n  a n d  C o b  M ea t-  R a t i o n . O n  S u g a r  M i l k  R a t io n .
-W
50
■o
03
■o
o
VI
o
GG
Cow 2 1 . . .
3 .43
3 .22
11.57
11.86
4 .04 12 .53
Cow 2 2 . . .
3 .57
3 .37
11.95
12.05
3 .91 12 .37
Cow 3 3 . . .
3 .15 11.45
3 .97
3 .85
12 .43
12 .16
Cow 65....
3 .51 12.69
4 .15
3 .72
13 .27
13 .01
Means. . . . 3 .37  X 11.93 3 .94 12 .63
T he mean figures here obtained are not quite correct for 
percentages in a ll the milk produced under the two feeds 
respectively. Perfectly accurate percentages may be deduced 
from the total yields of milk, butter-fat, and m ilk solids, 
th u s :
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T a b l e  X I . — T o t a l  Y ie l d s  ; w it h  D e d u c e d  
P e r c e n t a g e s .
U n d e k  C o r n  a n d  C o b  M e a i .. U n d e r  S u g a r  M e a l .
. 03
tn X 3  co
^  .fl
— O  ~
CO £ ~
O  —•
35
3302.5 111.25 392.08 3399.5 134.39 428.21
Percentages.. 3 .37 11 .87 Percentages.. 3 .95 12 .60
T he percentages of fat as shown in Table X I, v iz : 3.37 
and 3.95 are in the ratio, one to the other, of 100 : 117.2, 
and the percentages of solids, v iz : 11.87 an<^  I2.6o in the 
ratio of 100 : 106.1. In other words, the m ilk produced by 
the sugar meal ration contained on the average .58 of a 
pound, or 17 per cent, more fat per 100 pounds of milk than 
did that produced by corn and cob meal ration ; and the 
sugar-meal milk contained, per 100 pounds, . 73 of a pound, 
or six per cent more solids than did the milk produced by 
corn and cob meal. The difference in the solids not fat, per 
100 pounds of milk, was only . 15 pound in favor o f the sugar 
m ea l; and this is an advance of less than two per cent over 
the solids not fat in m ilk from corn and cob meal. The change 
in composition of the milk was therefore little beside change 
in percentage of fat.
By subtracting the pounds of fat from the pounds of solids, 
as shown in Table X I, the pounds of “ solids not fats”  are 
obtained.
Comparing the latter with the pounds of fat we have the 
following ratios:
Under Corn and Cob Meal. Under Sugar Meal.
Fat ti> Solids not Fat. Fat to Solids not Fat.
396.1 : 1000. 457.4 : 1000.
This means that for every iooo pounds of so lid s  rot fat 
(sugar, casein, albumin and ash) in the milk, there w as pro-
R a t io  o f  F a t  t o  “S o l id s  n o t  F a t .”—“ W hether or no t radical chnrrres ip the 
food have the effect to increase o r  drcrecse the am ou n t o f a single in.rr>^-*:i of the 
m ilk  w ithout affecting1 o ther ingredients to  a l ik e  degree, is st*M f* ?«»n
pute , a lthough  all the scientific experiem  e o f the past indicates that is \
case.”—D irector W .H  J( rdan, M aine Expt r im ent S :ation  Report, ItfU).
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I4I
duced by the corn and cob meal ration 396 pounds fat, and 
by the sugar meal ration 457 pounds fat.
The latter figure is fifteen per cent larger than the former ; 
the ratio of fat to ‘ ‘solids not fat’ ’ was therefore considerably 
changed.
Convincing proof that this change in the relative propor­
tion of fat to the other m ilk solids is really due to feed , is 
furnished in Table X II, where are brought together from 
Tables II, III, IV  and V  the fat-ratios, i f  we may so name 
them, for each cow in each period of feeding.
T a b l e  X II.
F at Ratios— Pounds o f Fat to every 1000 pounds of ‘ ‘ Solids 
not F a t”  in the Milk.
1 Cow 21. '
i  1
Cow 22. Cow 33. ! Cow 65.
j 1
: On Corn and Cob Meal. On Sugar Meal.
P E R IO D  1. j
! 422.0 ! 425.1 469.8 I 455.6
! !
:
■ On Sugar Meal. i On Corn and Cob Meal.
P E R IO D  2. 1
476.2 456.3 380.0 j  382.3
On Corn and Cob Meal. |j On Sugar Meal.
p e r i o d  3. I 1
371.7 389.1 ! 463.3 j  401.0
: h i
Follow ing down the figures for each cow separately in 
Table X II, the effect of feed is very evident. In every case 
where sugar meal followed corn and cob meal there was a 
distinct advance in the fat-ratio, and wherever the change 
was the other way the ratio was greatly depressed.
It was not our purpose in this aiticle to consider the ques­
tion of relative profit, in the use of the feeds compared. 
Relative prices must always be considered, and they fluctuate 
from year to year. It is very plain, however, that with corn 
at forty-five cents a bushel the sugar meal was much the 
cheaper feed.
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S u m m a r y  a n d  C o n c l u s io n s .
\
A s to gross yields :
1 Sugar meal produced nearly eight per cent larger aver­
age milk yield than did corn and cob meal.
2 Sugar meal produced twenty-seven per cent larger 
average yield o f butter fat than did corn and cob meal.
3 Sugar meal produced fourteen per cent larger average 
yield of m ilk solids (including fat) than did corn and cob 
meal ; and of solids not fat scant nine per cent larger yield.
As to percentage composition of the m ilk :
1 Quality of milk, so far as measured by its percentage o f 
fat, was changed by feed to a much greater degree than was 
quantity. Two-thirds of the increase in average gross yield 
of butter fat was due to improved quality o f the milk, and 
only one-third to increased m ilk flow.
2 Sugar meal produced. 58 of a pound more butter fat per 
100 pounds of m ilk than did corn and cob m eal; this differ­
ence is seventeen per cent of the amount of fat in 100 pounds 
of m ilk produced by corn and cob meal.
3 Sugar meal produced .73 of a pound more total solids 
per 100 pounds of m ilk than did corn and cob meal ; this 
difference is six per cent of the solids in 100 pounds of milk 
produced by corn and cob meal.
4 As compared with corn and cob meal, sugar meal 
increased the ratio of fat to “ solids not fat”  in 100 pounds of 
milk, from 396 per 1000 of “ solids not fat,”  to 457 per 1000 
of “ solids not fat” — an increase of over fifteen per cent.
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